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Phthalate acid esters (PAEs) are a class of chemical compounds that are widely used 29 in various industrial production as plasticizers for the production of polyvinyl chloride 30 resins, adhesives, and cellulose film coating (about 85% of the whole production) in 31 order to improve the mechanical properties of the plastic resin, particularly its 32 flexibility and softness (Giam et al., 1984; Nilsson, 1994; Vitali et al., 1997) . 33 However, to provide the required flexibility, the phthalate plasticizer is not covalently 34 bound to the resin and is therefore capable of migrating into the environment (Nilsson, 35 1994). The current worldwide production of phthalate acid esters has reached 2.7 36 million metric tons per year (Bauer and Hermann, 1997) , and such large production 37 and utilization are causing a significant environmental diffusion of these compounds.
38
The short-chained esters such as dimethyl phthalate (DMP) are among the most 39 frequently identified PAEs in diverse environmental samples, including surface 40 marine waters, freshwaters and sediments (Gledhill et al., 1980) , high concentrations 41 of about 300 mg L -1 of DMP have been documented in landfill leachate (Mersiowsky, 42 2002). DMP and its intermediates are suspected to be responsible for functional 43 disturbances in the nervous systems and liver of animals. Known as an 44 endocrine-disrupting chemical, it may also promote chromosome injuries in human 45 leucocytes and also interfere with the reproductive systems and normal development 46 of animals and humans (Jobling et al., 1995; Allsopp et al., 1997) . Therefore, the US 47 Environmental Protection Agency (USEPA) has listed it as a priority pollutant 48 3 (USEPA, 1992) . 49 In addition to their potential toxicity, phthalate esters are becoming a class of 50 pollutants of concern in environmental-and waste-waters since they are recalcitrant 51 to both biodegradation, owing to the benzene carboxylic group, and photolytic 52 degradation, due to the weak absorption of light at wavelengths greater than 300 nm 53 (Staples et 
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The DMP concentration was determined using high performance liquid 
